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Al.  Stoshkov 


(Kic  •'CoYlu.:  Ox  who  connection  let  -cor.  the  metabolism  of  micro— 
organisms  and  their  pathogenicity  £y  difficult  to  rosolvo  booauso  of 
its  couple::  nature.  7.  thoroujhioin;;  explanation  of  an  illnoss 
requiros  a  characterisation  not  only  of  the  pathosonlo  oausativo  agent 
but  also  of '  tho  hoot  orjar.iaa.  '-ho  problem  is  also  oomplicutod  by  tho 
insignificant  knowledge  that  wo  poaoccs  on  tho  bioohomioal  ties 
between  the  potential  of  thv  infectious  oausativo  egant  and  tho  host 
organism  during  tho  pro  coon  of  infaotion. 

there  c.so  data  in  tho  litoxaturo  on  differonoea  in  the  bio¬ 
chemical  activity  of  virulent  and  avirulcnt  strains  of  Given  bacterial 
v..  ties,  c.f.,  Staphylococcus  (Litoxaturo  rofcronocs  9t  10).  Viru- 
l.u«  ..trains  of  Ilycobaotori  .a  poaoeca  uignifioontly  lower  respiratory 
capability  than  avirulcnt  strains  (Litoxaturo  roforenoo  11)  •  It  has 
-"n  established  with  Br.  abortus  cad  Br.  auis  that  strains  with  lower 
virulence  oxidise  glutamine  to  a  much  greater  outsat  than  strains 
which  arc  powerfully  virulent.  Studies  of  intact  colls  of  Post, 
tularonaia*  shew  that  tho  oxidising  oanacity  of  tho  virulent  strains  is 
greater  than  that  of  strains  which  are  weakly  virulent  (Litoraturo 


1 


0 


reference  13).  A  corrolctior.  between  catulatio  activity  and  virulence 
•'•-a  f°0i*  ostabli_„ed  *.rith  LI.  tuberculosis.  Bruoolla,  and  Past .  ~,ostis. 
Strains  •  .  h  low  virulence  manifest  veam  catalatio  activity,  virulent 
strains  ha.  catalatic  activity  (Literature  reference  16).  Those 
studies  in  vitro  represent  a  contribution  which  is  not  sufficient  to 
•explain  the  complon  oonnec-icn  in  vivo.  ; 

interesting  data  have  bra  esvabl/.f.cd  by  Al.  foshhov  and 
associates  in  connection,  with  •  _  po.vh...rtca  multiplication  of  a 
number  of  septicemic  agnate  ;•  n.c.  e  -usatnw.  agents  of  ..loosl  infections 
(Literature  refer  one  os  2,  3,  r  >  7.  14).  I:*,  accordance  with 

postmortem  multiplication  in  the  cadavers  of  animals,  a  sharp  incroaso 
was^roted  in  .virulence ,  which  can  rise  to  improbable  heights  (o.g. , 

10  to  10  ~r  in  the-  case  of  Past,  a  vie  ran).  This  phenomenon  has 
boen  demonstrated  with  Past,  pseudo t v.b or  cu  1  o  s  i  s ,  3rys.  rhusiopathiac, 
Ih.ct.  pyocyaacur. ,  streptococci,  staphylococci,  List,  nonocyto genes , 
and  Salmonella  typhimuriun  and  is  currently  tho  object  of  extensive 
study. 

lit  the  present  article,  we  aro  reporting  the  initial  results  of 
biochemical  studies  of  Pseudomonas  acruy’uosa  In  connection  with  its 
heightened  virulonco  in  accordance  with  stmorten  multiplication  in 

cadavers  or  in  cultivation  in  dcfibrir.i.;. _  blood  under  conditions 

described  in  the  experimental  section. 

Materials  and  Methods 

Abe  it  bacterial  cultures :  wo  used  rusponsions  prepared  from  24- 
hour  cultures  of  Pseudomonas  aeruginosa  on  ordinary  agar. 

The  torn  "initial  strain"  below  refers  to  a  strain  used  to 
infect  guinea  pigs  and  as  an  inoculum  in  cultivation  in  defibriniaod 


blood. 


The  tern  "virulent  strain"  below  refers 


;train3  v;ith 


heightened  virulonco  in  the  cadavers  of  guinea  pigs  dead  following 
experimental  infection  with  To.  aeruginosa  and  to  strains  with 
heightened  virulonco  following  cultivation  in  dofibrinizod  blood. 

Substrata:  0.1  K  solutions  of  glutamate,  glycerol,  acetate, 
glucose,  lactate,  pyruvate,  ethanol,  citrate,  funarate,  maleinato,  and 
succinate.  Sodium  salts  of  acids  wero  used. 


A  polar igraphio  method  with  a  drip.- ins  mercury  oleotrodo  was 
used  to  determine  tho  speed  of  oxygon  consumption  (Literature 
reference  l) . 
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If  -..o  e  0:  joss  tbs  valr...,  lea  esc*:  subsea  turn,  re  can  establish 
virul:.,*.  strain  po, scare:-  roughly  50  percent  acre  active 
\.tio~  than  the  initial  strain.  lie  all  probability,  the 
.  _acc  ebrervuu  s-wflscus  r.  differin';  need  for  energy  in  the  tro 
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aerobic  conditions  to  be  specific  solely  to  the  virulent  strain.  Shis 
is  a  notable  aspect  or  our  studies.  Detailed  study  was  giver.  to  this 
characteristic  feature  distinguishing  between  the  two  strains. 

He  should  note  that  the  differences  cbq^rved  k:  oxygen 
c or.sur.pt ic.:  between  the  initial  and  virulent  strains  ere  the  sane, 
regardless  of  whether  the  virulent  strain  c-f  *?s.  aeruginosa  is 
isolated  from  the  cadaver  or*  a  guinea  pig  c;.  after  cui  iivntie;;  in 
dofibr ir.iscd  blood.  Cne  or  the  uvniol.  : — y.-;  to  explain  this 
established  fact  is  as  fellows .  Is.  aeruginosa  produces  substrntial 


quantities  or*  honoiysin,  vhih:  breaks  dona  the  erythrocytes  in  the . 

blood  (in  the  cadaver  or  defier  inised  bleed).  Under  these  circur*— 
stances,  k-c  multiplying  bacterial  cells  possess  an  adequate  conccn- 
tre/tion  or*  iron  lens  and  structures  necessary  to  the  build-up  or* 
their  cytochrome  aye  ten.  - .  ,e  preliminary  studies  of  this  link  in  the 
respiratory  chain  are  discouraging.  Per  this  purpose,  wo  investigated 
the* sensitivity  of  the  bacterial  cells  to  potassium  cyanide ,  which 
inhibits  the  electronic  procSbs.  kho  results  are  shorn  -in  Figure  2. 


Figure  2. 
t )  Virulent 
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rulcr.t  strain |  Jl)  Initial  errain,  A>  inhabited  tests  with  10 
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Id  of  phosphate  buffer);  1)  Concentration  of  oxyg 
2)  hinutes. 

T-he  experimental  data  show  a  certain  difference^  in  the  oxidising 
capacity  of  -  the  virulent  strain  a.  v.  tint  of  tae  imtisa  sex am,  uhicn 
is*  entirely  Inhibited  under  these  circumstances .  He  ere  inclined  to 
^rant  the  existence  of  a  correlation  betwoon  the  subsi^tial  osygon 

consumption  and  resistance  of  the  virulent  Strain  to  potassium . 

cyanide,  i.c. ,  the  greater  oxidising  capacity: cay  be  determined  by  the 
moro  active  oy  *schr one  system!  A  relationship  between  the  ‘cell 
s  inhibitors  and  that  difference  cannot  be  excluded. 
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